Introduction
According to South Africa's National Climate Change Response Paper (2011), the phenomenon known as climate change, the focus of this article, refers to an ongoing trend of changes in the earth's general weather conditions as a result of an average rise in the temperature of the earth's surface often referred to as global warming. Climate change, and what to do about it, has become one of the enduring problematics of our time. It is, so the rhetoric goes, a global problem requiring global solutions (Bulkeley & Kern, 2006) . Subsequent to the Kyoto Protocol in 1997, countries in the world committed themselves to a reduction of greenhouse gases (GHG) Emission produced by them. The
Intergovernmental Panel on Climate Change (IPCC) Assessment Report (AR) 4 stated that urban activities are GHG emitters through industry and transportation.
Most of the world's GHG emissions are ultimately attributable to cities, which are centres of economic activity (Hoornweg, Freire, Lee, Bhada-Tata, Yuen, 2011) . However, greenhouse gas emissions emanate from the activities and decisions of individuals and organisations operating at local, regional, national and international levels. According to 152 Africa's Public Service Delivery & Performance Review long term, while not exposing future generations to significant environmental risks or ecological scarcities (DEA, 2012) . Developing a green economy implies decoupling resource use and environmental impact from economic growth. The green economy is characterised by substantially increased investment in green industrial sectors, supported by enabling policy reforms. As with any other new policy initiative, the social and economic impact of the transition to a green economy, in both the short and the long term, is not yet fully understood. As such, it is important to assess the implications of this transition at country level using selected indices, given that each country has unique developmental challenges and aspirations.
The Politics of Climate Change
Climate change has moved to the centre stage of public concern in a remarkable way and in a very short space of time. Scientists have expressed serious concerns about global warming for a quarter of a century or more. Environmental groups have struggled for much of that period to get governments and citizens to take the issue seriously. Yet within the past few years, climate change has assumed a very large presence in discussion and debate, and not just in this or that country but across the world (Giddens, 2008) . Climate change is now a mainstream political issue. However, as yet there is no substantive framework for policy which offers coherence and consistency as to how national governments should cope with the long-term political challenges of climate change.
According to Giddens (2008) the literature on climate change tends to divide into several categories. There are many books written by scientists and others about the phenomenon itself and the dangers it poses. Where books and articles have been written about the "politics of climate change", they tend to be about such international agreements. Giddens (2008) argues most countries have no effective politics of climate change, especially at a national level where much of the action must happen. That is to say, there is no developed analysis of the political changes we have to make if the aspirations we have to limit climate change are to become real. Giddens (2008) further states that very few aspects of the climate change debate are uncontroversial and the controversies between protagonists are often intense and even bitter. Three different positions can be distinguished. First, there are the climate change sceptics, who claim the case that present-day processes of global warming are produced Implementing the Green City Policy in Municipal Spatial Planning: The Case for BCMM 153 by human activity is not proven. Fluctuations in climate, they point out, produced by natural causes, have been a constant feature of world history. The current situation, they assert, is no different. Other sceptics accept that climate change is happening and that it is humanly induced, but argue that the threat it poses has been exaggerated. For them, other world problems, such as poverty, Aids, or the possible spread of nuclear weapons, are both more worrying and present more pressing dangers than climate change. The sceptics have dwindled significantly in numbers in recent years as the science of climate change has progressed, but they still get a significant hearing.
Challenges in implementing Green City Policies
According to a survey done by the Global Green Growth Initiative (2012), most cities face a number of challenges in implementing green city initiatives. Challenges in the transport sector are mentioned most frequently, followed by pressures of rapid urban population growth, employment, governance challenges, and limited financial resources. Of the 90 cities analysed, 70% identify air pollution as a significant or very significant environmental challenge for the city and its region. This is followed by severe storms and flooding (68%), stormwater management (64%) and solid waste processing and disposal (57%). The majority of cities also identify fly tipping of household waste, water pollution and lack of green space as significant challenges.
Cities in middle-and low-income countries face additional challenges to those surveyed in high-income countries. With respect to environmental issues, water-related challenges, sewage treatment, solid waste and soil erosion are all reported significantly more often by cities in middle-and low-income countries. Three in four cities surveyed in middle and low-income countries identify solid waste processing/disposal, sewage treatment/disposal and dumped household waste as important challenges.
Environmental challenges also differ between geographic regions. Stormwater management is more important to city authorities in Asia and North America than to those in Europe. With regard to urban development challenges, overcrowding and informal land developments are more frequently reported by Asian cities. European cities more often report social exclusion as a major challenge and noise pollution seems to be particularly acute in Europe: 18 out of 25 European cities identify noise as an important challenge, while only three North American cities regard noise as significant 154 Africa's Public Service Delivery & Performance Review
Best Green Policy Initiatives and Practices Case Studies
According to the Global Green Growth Initiative report (2012) certain cities in the developed and developing world have made significant milestones towards green growth in all facets of city planning. The case studies provide inspiration by reporting on the success of integrating policy sectors and contributing to green growth. Each city's experience also offers important lessons about on-going challenges for building effective partnerships between business and government, delivering on environmental targets and integrating economic and environmental policy. 
Land use and transport
Copenhagen: integrated regional planning for green growth
The City of Copenhagen has placed green growth and quality of life at the centre of its latest Municipal Plan (Curtis, 2014) . The City has an ambitious goal to be "the world's first carbon neutral capital" by 2025 and at the leading edge on technology and innovation in Europe. Copenhagen has a vision of being a key hub for business in Scandinavia and at the centre of the cross-border Oresund region. Copenhagen is widely regarded as one of the greenest cities in the world and recently came top in the Economist Intelligent Unit's European Green City ranking (Economist Intelligence Unit, 2009). The city's environmental policy leadership spans renewable energy, district heating, waste management, the cleaning of its former industrial harbour and promoting cycling, for which it has become best known. 
Eco-districts and Buildings Globally

The Policy Programme
Stockholm and Sweden more generally, has a long history of energy efficiency in the buildings sector. Over 50 years ago the City began creating the infrastructure for district heating, which now accounts for nearly 80% of all heating in Stockholm (City of Stockholm, 2012f) . Originally owned by the City, the system is now owned and operated by Fortum, a private corporation. Today, 80% of the energy used for district heating in the City is renewable fuel, energy from waste or residual heat. 
The City of Portland has actively promoted the green buildings sector over the last decade. In 1999, Portland's Energy Office established the "Green Building Initiative" to assist home builder associations to develop green building programmes. Since then, the around 5-7% of total waste, the city has nevertheless made significant advances in Implementing the Green City Policy in Municipal Spatial Planning: The Case for BCMM 161 recent years and now has programmes in place to recycle construction waste (around 300 tonnes a day) and is developing a sophisticated composting programme for organic waste (10 tonnes a day), including the redistribution of surplus processed food to registered charities in the city (Mendes, 2012a).
Belo Horizonte has been a pioneer in municipal solid waste management in Brazil since the 1990s and instrumental in the move to include the informal sector in municipal recycling strategies. The need to improve existing informal employment structures and raise the standard of living of the urban poor led to the development of an integrated solid waste management (ISWM) strategy. The policy emphasised segregation of waste at source to minimize environmental impacts and maximize social and economic benefits in local communities (Dias, 2011) . In the early 1990s, local legislation was changed to prioritize the collection of recyclables by co-operatives of informal waste-pickers, recognizing that these workers were already contributing significantly to increasing recycling volumes in the city and that a partnership with the city would improve their productivity and help the city meet both environmental and socio-economic goals.
Following this regulatory change, the Superintendência de Limpeza Urbana (SLU), responsible for all solid waste management services for the city, used a combination of legislative and financial policy tools to further integrate the informal sector into municipal waste management. Today, around 600 waste-pickers work for the cooperatives, with a total of 80 sorting warehouses run by seven different cooperatives across the city.
Durban: a leader in waste-to-energy
Policy Programme
In 2004, the Cleansing and Solid Waste Department of the Durban Metropolitan Area municipal government developed an integrated waste management strategy that covers generation, collection, treatment and disposal of waste. As part of the new integrated waste management policy, the city aims to ramp up its recycling programme and is focusing on educating residents about the importance of waste reduction and recycling.
In addition to initiatives concerned with managing waste generation at source, the city is also pioneering gas-to-electricity conversion at two of its landfill sites, making it 
Electric mobility and renewable energy
Berlin: urban mobility for the next industrial revolution Over the last decade, the Berlin-Brandenburg metropolitan region has embarked on one of the most ambitious renewable energy and electric mobility agendas of any city region of similar size and status. 
London: the electric vehicle pioneer
Over the last decade, London has become a prominent leader in progressive transport policies and is globally recognized for introducing congestion charging, the upgrading of 
The Policy Programme
The London electric mobility programme is part of the city's wider effort to de-carbonize transport and address air quality issues in the city. While not directly linked to a renewable energy strategy, it builds on the broader ambition of the UK Government to increase renewable energy production (Nathan, et al., 2012) . According to McGreevy 
Waste
The Lagos Megacity Project is the overarching waste policy of the state government. One of the most notable initiatives of the past decade was the waste-to-wealth programme to convert various types of waste into usable materials. The programme was introduced in 1999 but has gathered momentum in recent years. As part of this programme, Lagos has established one of the biggest compost plants in Africa and converts 800 tonnes of municipal solid waste into fertiliser each day. In addition, the city has established four small-scale plastic-recycling plants, which convert 30 metric tonnes of nylon or plastic waste materials into usable products like shopping bags
Water
The World Bank is currently conducting a water initiative across the states of Lagos and Cross River called the Second National Urban Water Sector Reform Project. It has several aims: to improve the reliability of water supplies produced by the water treatment works in Lagos; to increase access to piped water networks in four cities in Cross River State; and to improve the commercial viability of urban water utilities in Cross River and Lagos states. The project was approved in 2005 and is expected to end in May 2013. Some of the practical outcomes of the project will be the installation of safe and suitable housing for pumps and generators; hiring better-trained chemists, biologists and water scientists for laboratory work; completely fencing-off the perimeter of water treatment plants; using better and more secure manhole covers; and conducting more frequent testing of water before it is pumped out for distribution.
Air quality
The Nigerian government has a long-standing ban on the import of cars more than five years old. While the government has not put any other specific measures in place, such as monitoring emissions from cars and generators, preventing very old cars from entering the country is expected to have a positive effect on air quality over time.
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City of Accra
Energy and CO2: Above average
Although the national government's main renewable priority is hydropower, the stateowned power company, the Volta River Authority (VRA), has also initiated a project to generate 100 megawatts of wind and solar power by the end of 2011 through the installation of solar plants in three northern regions and a coastal wind farm.
Air quality: Above average
Unlike the majority of Index cities, Accra informs citizens about the dangers of air pollution. Air monitoring is also relatively rigorous. Checks are made at various locations throughout the city for levels of nitrogen dioxide, suspended particulate matter, suspended fine particulate matter and carbon monoxide. The transport sector, primarily consisting of the trotros, is the dominant source of air pollution in Accra. Authorities take air pollution seriously, particularly from the transport sector, and are taking steps to tackle the problem (see "green initiatives" below). In 2006 the national Environmental Protection Agency (EPA) conducted an assessment of carbon dioxide emissions from the transport sector. On the basis of this study, the agency drafted a plan for an annual vehicle certification regime that would include CO2 emissions. The EPA is exploring collaborations with private companies in order to implement the plan. In addition, the government's bus rapid transit project aims to reduce air pollution from the transport sector.
Environmental governance: Well above average
Accra is the only city in the Index to place well above average in the environmental governance category. The city's local government works in partnership with the national EPA to implement environmental policies. The city's assembly has the power to implement environment-related regulations, and has a relatively wide remit, encompassing all the main category areas monitored by the Index, including sanitation, land use, informal settlements and waste management. In addition, each of those main category areas has been subject to a baseline review within the last five years. Accra provides public information on environmental projects and performance. The city also has a process to involve non-governmental organisations and other stakeholders in public meetings on projects that have a major environmental impact One of Ghana's 168 Africa's Public Service Delivery & Performance Review most noteworthy environmental initiatives is its participation in the UN Convention on Climate Change. As part of this process, the EPA is preparing a national greenhouse gas inventory report, which will identify greenhouse gas emissions by source from 1990 to 2006. Work on the inventory began in 2008 and the report was expected to be released in late 2011. The results of the study will be used to develop a national climate change mitigation policy. 
City of Cairo
Energy and CO2: Average
City of Cape Town
University of Cape Town (UCT) RideLink
In an attempt to decrease single-person car usage at UCT, UCT traffic and the Green Campus Initiative created the Ridelink Carpooling System. The system is designed to make it easier for students to find lifts with people travelling to university at similar times/areas to them. Students and staff can enter their details and search the database to find people with matching schedules at the click of a button. Special parking is allocated to people participating in the system.
Green Cab
Green Cab provides a green transport solution through the utilisation of Liquefied Petroleum Gas (LPG) and BioDiesel. LPG burns more cleanly than petrol and reduces carbon emissions by up to 34%, and harmful emissions by up to 87%. The Green Cab taxi company was set up in 2008 by four women because they "realised we cannot continue to do business as usual in the tourism sector". Green Cab claims to be Cape Town's only carbon-neutral transport service. 
Water
Figure 11: Water supply in City of Cape Town
The approach to view a problem rather as a solution not only reduces the off-site impact of storm water and effluent but provides a safe and significant amenity in the canals. It has been interesting to see the innovative response from building owners in the use of rainwater systems as well as the irrigation water for cooling towers supporting energy efficient cooling systems (see figure 11 ). With the current cost of the irrigation water well below potable water the current economic benefit will only be further 
City of Johannesburg
Jo'burg is determined to create a green city, in keeping with the movement to prevent climate change and improve the environment in whatever way possible (Circo, 2007) .
Many of the City's development decisions are taken with the need for a green planet in mind: from greening and cleaning the environment, to reducing the energy load in buildings, to cutting carbon emissions. It is anticipated that the renewable energy generated from the project will be fed into the municipal grid, thus off-setting largely coal derived electricity (Schäffle & Swilling, 2013) .
Landfill gas to energy project
Green Building
Green buildings are designed and constructed to maximise the whole life cycle performance, conserve resources and enhance the comfort of occupants. This is achieved by the use of technology such as fuel cells and solar-heated water tanks and by attention to natural elements such as maximising natural lights and building orientation (Singh & Sharma, 2014) . In hybrid (mixed-income) property development sites, such as Cosmo City, as well as social housing delivery in places like Alexandra, the municipality has also introduced a pilot programme through which solar water heaters have been installed into low-income homes. Through this initiative, an attempt is being made to
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construct a housing and service delivery model that not only responds to the basic needs of poor households, but does so in a manner that is consistent with energy conservation (Mokwena, 2009 ).
The Case of Buffalo City Metro
According to South Africa's National Climate Change Response White Paper ( 
Geology and Soils
The geological stratum of the Region is typical of the Karoo system consisting of mainly mudstones and sandstones infringed by dolerite dykes and sills. Much of the geology is of marine origin, giving rise to the high salinity of the groundwater in the area. The soils are generally moderate to deep clayey loams and the erodible index of the soils in the region is recorded as being medium to low.
Climate
The climate is moderate for most of the year, with hot spells from December to February, particularly in the inland areas. Although the region does receive rainfall all year round, it is primarily a summer rainfall region, with the months of June and July generally being the driest months of the year. The rainfall within BCMM varies from approximately 1000mm along the coastal belt between East London and Kwelera, gradually decreasing in a westerly direction to 500mm in the areas of the upper reaches of the Tyolomnqa, Keiskamma and Umkhangiso Rivers. In the north western portion of the region, in the vicinity of the Amatole Mountain Range, the mean annual precipitation again increases to between 1000 to 1500mm.
The Buffalo City Metro Municipality has ten (10) major river systems, nine (9) of which are considered "endangered" and the Buffalo River system is considered "vulnerable" (SANBI, 2004) . In terms of aquatic systems, the National Wetlands Inventory identifies a total of 2064 wetland areas. The groundwater potential in the region is generally not good, resulting in low borehole yields (generally below 2 l/s) and high salinity waters.
The north-western portion of the region has the greater groundwater potential (i.e.
Peelton villages), with the potential reducing in a south-easterly direction towards the coast. 
Implementing the Green
Urban and Rural Land Use Coverage
About 9% of the land is cultivated on a semi-commercial/subsistence basis; over 10% of land cover in the municipality is degraded. The urban or built up residential land covers 
The environmental landscape
The fact that cities alleviate poverty has a flip side of environmental and natural resource challenges, as Cities generally consume more energy and commodities and generate more waste, thus presenting threats to non-renewable commodities and energy sources that will become scarce (World Cities Report: 2011).
Natural Environment
According to BCMM IDP (2013/14) Buffalo City has 68 km of coastline which is a significant natural asset, which includes ten (10) estuaries, conservancies, National
Heritage Sites, rocky shores and fourteen (14) 
Types of Energy Resources
A global phenomenon and challenge that South Africa is continually faced with, is the issue of cost effective and renewable energy. Energy is critical to virtually every aspect of the Municipality's economic and social development and depending on the manner in which it is produced, transported and utilised, it can contribute to environmental degradation. The investments in renewable energy and energy efficiency are important to reduce the negative economic, social and environmental impacts of energy production and consumption in South Africa.
BCMM would need to investigate potential alternative sources of energy to ensure a more sustainable energy mixes. The BCMM would need to investigate potential alternative sources of energy to ensure a more sustainable energy mix by 2030. 
Climate change
According to Makiwane (2011) the climate changes could imply that Buffalo City
Municipality is faced with: -More frequent and severe flooding as a result of higher intensity storm events and possibly more frequent hail events. This will impact on human settlements, infrastructure, human health and place a greater burden on particularly impoverished communities, higher intensity storm events could create increased swell surges and higher waves, coupled with sea-level rise, potentially damaging all infrastructure on the coastline and threaten settlement in such areas, higher rainfall may increase agricultural production but, water availability could become a limiting factor, requiring increased irrigation. The small scale farming is likely to be most negatively affected. The heat waves may result in increased heat stress to plants, animals and humans and will increase associated fire risk placing livestock and grazing capacity under threat. 
Green Opportunities based on situational analysis
Conclusion and Recommendation
The effects of climate change are most evident on grass roots governance (Local Government) and level. Heavy rains, floods, droughts, soil erosion and unhealthy air to breathe affect all citizens in that region. Municipalities must plan to avert the consequences of climate change on basic service delivery issues. In addition to being responsive municipalities must be proactive by studying the problem and putting in
